A registration system for symptoms of occupational musculoskeletal injuries has been developed and evaluated. The system is based on the recording of two aspects of the pain sensation: the intensity (five point scale) and the frequency (three point scale) of pain. The two primary indicators are summed to give a combined symptom score. The scoring system was evaluated in terms of its ability to predict the probability of a medical consultation due to a musculoskeletal pain problem. The intensity and frequency parameters were shown to contribute significantly and to carry equal weight when optimising the symptom score by a logistic regression analysis. In the scoring of pain symptoms a distinction was made between pain experienced during and outside working hours and only the first category was included. The separation eliminated some symptoms that the workers did not consider work related (mostly due to migraine, arthritis). Repeated interviews of 14 subjects showed, however, that this procedure could cause classification problems. In a study of individual and work related factors influencing muscle pain among sewing machine operators, quantitative information on pain levels was needed, but the detailed information on pain modalities in the large clinical questionnaires was considered excessive. A questionnaire that focused on the intensity and pattern of symptoms, intended to be used in structured interviews, was therefore developed. This paper presents the questionnaire and the relation between the reported pain symptoms 147
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The common manifestation of an occupational musculoskeletal injury is a pain syndrome, which may or may not be accompanied by more objective signs of an injury. It is often difficult to establish definite medical diagnoses of the underlying complaint`3 and the problem may therefore be assessed by quantifying the pain syndrome itself. terms of the ability to carry out work while enduring the pain. The subjects were allowed to use half points if they felt that their problem was best described as an intensity level somewhere between two of the anchoring texts. Thereafter, the subject chose one of three values to indicate the frequency of the discomfort when experiencing the episode of highest pain or discomfort intensity during the period of employment. The frequency was indicated as daily, weekly, or infrequent (table 2) . Specific information regarding the occurrence of symptoms was recorded. Finally, the subject indicated whether the situation had deteriorated, improved, or remained stable after the symptoms first appeared.
The two scores of intensity and frequency of symptoms were combined in a symptom score by adding the two related values. The symptom score ranged from 0 (no complaint) to 6 (daily occurrence of severe symptoms for at least two weeks), the last considered to represent an extreme value for subjects carrying out regular work duties. The scoring system allowed a complaint at an intermediate symptom level to be reached by different combinations of frequency and intensity scores. Thus, a symptom level of 4 may indicate daily occurrence of complaints of moderate intensity, weekly occurrence of relatively significant complaints, or rare occurrence of very severe complaints.
MATERIAL
A total of 210 female sewing machine operators at four separate locations in Norway, and a group of 31 office and four laboratory workers in the same company were interviewed. One sewing machine operator refused to participate. Data on sick leave were collected and local muscle load was quantified by electromyograph (EMG) recordings for a smaller number of subjects.9 10 The interview was repeated two months later for 14 subjects.
The interview preceded an extensive medical examination, the results of which are to be published in a separate paper. The interview and medical examinations lasted on average one hour and 20 minutes, and they were all carried out by a consultant of physical medicine (TJ). The subjects were questioned on working conditions, life situation, and the use of medical services before responding to the symptom questionnaire. ' Information about medical consultations, usually with the company doctor, was verified by inspection of the medical records.
STATISTICS
To determine whether a weighting of the intensity or frequency scores was appropriate when combining the two scores in a symptom score, a multivariate logistic regression analysis was performed with medical consultation due to musculoskeletal pain (yes/no) as the dependent variable and the highest symptom and frequency scores, regardless of body location, as the independent variables. The analysis was then repeated twice; firstly, with the restriction that only subjects where the two scores referred to the same body region were included and secondly, as above, but only including subjects with the two scores referring to the shoulder and neck region.
The correlation between symptom score and time from the medical consultation to the interview was evaluated by linear regression analysis. The statistical analyses were performed with the SAS statistical package.
Results

SCORING OF INTENSITY AND FREQUENCY OF SYMPTOMS
A total of 1960 indications of pain or discomfort at different body locations was made by the 245 subjects. About half of these were different from zero (1037 scores, 53%). The first point of interest was to examine the assumption that the subjects were able to comprehend frequency and intensity of pain as independent parameters.
The three frequency scores were used to almost the same extent with 346, 330, and 361 indications of infrequent, weekly, or daily occurrence respectively. The intensity values mostly used were 2, 2-5, and 3, representing almost 90% of the positive intensity scores. This indicates that the subjects differentiated on symptom intensity within the middle range of scores in table 1, but that they did not distinguish between no pain at all and "just noticeable" pain as defined in table 1. At the high end of the scale most subjects would probably respond with a medical consultation and sick leave before experiencing pain symptoms of such intensity. Figure 1A shows the percentage distribution of intensity scores for the three possible frequency scores of symptoms. The intensity scores associated with each frequency score is represented by one of three bars, summating to 100% over the range of intensity scores. The intensity distribution was similar for the three frequency scores, but with a tendency of a positive correlation betwen the two scores. Some correlation between the two symptom parameters is not unexpected. Figure 1B shows the related intensity and frequency scores added to give a combined "symptom score." The rationale for this transformation is to achieve a data reduction retaining the symptoms of pain or discomfort on a single scale that reflects both symptom qualities. Table 3 shows the number ofworkers with different intensity and frequency scores (highest value regardless of body location), and the percentage with a medical consultation. For the intensity scale half values were grouped together with the higher full value, and the subject with a highest intensity score of 1 was included with those without pain symptoms. The fraction of workers with a medical consultation increased with increasing severity of the complaint on both scales, as expected. A 3 x 3 cross table with the number of workers and the percentage with a medical consultation for low, medium, and high intensity and frequency scores was constructed (table  4) . Mostly, a monotonic increase in fraction of workers with medical consultation with increasing severity of both parameters was found. The fraction recording a medical consultation appears somewhat high in the cell with medium intensity and low frequency of the symptom (58%), but this value (and that of other cells) is based on a low number of subjects.
A logistic regression analysis was then performed, with medical consultation due to musculoskeletal pain symptoms as the dependent parameter, and the highest intensity and symptom levels, regardless of body location, as independent parameters (table 5) . A preliminary analysis confirmed that no interaction between the two primary parameters existed. The weighting coefficients for highest intensity and highest frequency of pain were equal (Al = 1.01, A2 = 0 95) indicating that both parameters contribute significantly to an estimator of the probability of a medical consultation due to musculoskeletal pain. When limiting the analysis to subjects in which the highest intensity and the highest frequency scores referred to the same body region, the coefficients were unchanged (A, = 1-05, A2 = 0-95).
The above analyses assume that the body location of the pain symptoms does not influence the probability of initiating a medical consultation. The analysis was therefore repeated for subjects where the highest symptom level referred to the shoulder and neck region. This included most workers who had recorded a medical consultation. The restriction did not change the result (A, = 1-2, A, = 1-3, p = 0-024 and 0-001 respectively). Figure 2A shows the highest symptom score regardless of body location for all subjects. The shaded areas indicate, for each symptom level, the number of subjects who have recorded a medical consultation due to pain symptoms. The fraction of workers with a visit to a doctor because of musculoskeletal complaints is indicated by the fully drawn line in fig 2B. All workers with symptom levels of 5 5 and 6 have consulted a medical doctor because of this problem, reducing to 1 % at a symptom score of 2. The relatively high fraction of 63% at a symptom score of 2-5 is based on only eight subjects who all referred to consultations more than a year before the interview. Figure 3 shows the highest symptom level at the time of the medical consultation as a function of time from the consultation to the interview. The reported pain level showed a clear tendency to reduce with an increase in time since the consultation. The two workers indicating a symptom level of 2 referred to visits almost four years before the interview, whereas those indicating a symptom level of 2-5 visited the doctor one to five years before the interview. The records with symptom level 3 were also dominated by long periods. At the high end of the symptom scale the number of days with painful experiences in the past year, and (3) to derive a new parameter, the symptom score, as the sum of the two primary parameters. It should be noted that a different weighting of the two parameters, up to a factor of four, may be appropriate in view of the confidence intervals of the two coefficients. The main point of importance, however, is that the knowledge of both parameters improves the prediction of the risk of a medical consultation. The absence of weighting also retains the simplicity of the scoring system. The symptom score was compared with information on medical consultations. This was considered a better choice for the normalisation analysis than the sick leave statistics, as it reflects the subjects' own opinions of their health state, whereas sick leave is one of several possible outcomes of the consultation. Seventy six per cent of the production workers with a medical consultation recorded a subsequent sick leave."1 Alternative outcomes are treatment with pain relieving drugs, or physical therapy, or both without sick leave. No indication of different symptom scores at the time of the medical consultation for workers with and without a subsequent sick leave was found.
The time dependent change in symptom score at the time of medical consultation, depending on the time elapsed from the consultation to the interview, may be due to a time dependent attenuation in the recollection ofpain symptoms. This hypothesis is not easily verified, but the correlation between reported pain symptoms and the rate of medical consultations would be skewed towards higher symptom levels if only workers with recent experience of pain symptoms were considered. Thus most production workers with a recent medical consultation indicated symptom levels of four or higher.
Alternative scoring systems for musculoskeletal pain symptoms were not considered. In particular, a scoring ofthe time dimension based on the number of days with symptoms, as in the Nordic questionnaire, is an alternative to the frequency score of the present study and should be evaluated with regard to predictive power for medical consultations. Also, if a need exists for a clinical description of the pain problem, alternative questionnaires are available. '3 The symptom data may be dichotomised if a simplified data treatment is wanted. Data would then be presented as yes/no results, but with the added information that the branch point represents a level where, for instance, 50% of the subjects with this symptom level are likely to seek medical advice for their complaints. With symptom frequencies as high as 70 to 80% for the shoulder neck region, however, a continuous scoring parameter is more likely to show differences in symptom levels than frequency data, which is more common in epidemiological research. The A problem with the first version of the interview was the lack of a definite time for the measurement of symptom level, preventing the calculation of a valid period prevalence. This is easily corrected by including a question on symptoms during the past 12 months. Symptoms located in the head must also be handled carefuly. Those included as pain symptoms in this study were described as tension headache, localised to the dorsal aspects of the head.
Finally, it should be noted that many factors may influence the correlation between symptom level and the need for medical advice. The degree of pain symptoms that initiate a medical consultation will vary between subjects, depending on factors such as pain tolerance, job motivation, and social situation. In this study office workers appeared to have a lower threshold for using this service than the production workers. The availability and cost of medical service would have an effect, as may company policies towards their workers and broader cultural issues. If a similar scoring system was used to characterise occupational musculoskeletal pain experienced by workers in another social setting, a normalisation analysis to correlate pain symptoms with medical consultations should also be performed for that material.
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